Fasciospongides A, B, and C, new manoalide derivatives from the sponge Fasciospongia sp. by Montagnac, A. et al.
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FASCIOSPONGIDES A, B, AND C, N E W  MANOALIDE DERIVATIVES 
FROM THE SPONGE FASCIOSPONGIA SP. 
A, MONMGNAC, M. Phls, 
Insrirur a2 Chimie ah Substances Narurelleso CNRS, 91 I98 Gifrur Yverre, France 
and C. DEBITUS 
Centre ORSTOM, BP AS NoumEh, Nouvelle-Calédonie 
ABSmcx-Three new manoalide-related sesrerrerpenes. fasciospongides A 111, B [21, and 
C 131, have been isolated from the sponge FaIciorpongia sp. and their structures elucidated by 
specrral methods. 
In the course of our search for bio- 
logically active compounds from New 
Caledonian marine organisms, we have 
Gelated from the CH2C12 extract of the 
sponge Fasrjospongia sp. (family Thorec- 
tidae) three new sesterterpenes named 
fasciospongides A El}, B [21, and C [31. 
The structures of the new products were 
closely related to the known marine 
sestenerpene manoalide f41 (1) and seco- 
manoalide [5} (2), which have also been 
isolated in the present study. Manoalide 
is well known for its biological proper- 
ties, since it demonstrates some antimi- 
crobial activity (3), potent anti-inflam- 
matory properties and irreversible inhi- 
bition ofphospholipase A2 (3,4). In addi- 
tion, the rwo C-25 epimeric monocetates 
ofmanoalide [6ab}, previously prepared 
from manoalide by de Silva and Scheuer 
(l), were also found in the sponge. One of 
these acetates has also been isolated from 
the sponge Thwectandra excawatits (5). 
The EtOH extract of the lyophilized 
organism was partitioned between CH,CI, 
and H20. The CH,CI, extract was sub- 
jected to Si gel cc with CH,CI,/MeOH. 
The fractions showing antimicrobial ac- 
tivity were further purified by reversed- 
phase hplc, to give compounds 1-6. 
Fasciospongide fl} was obtained as a 
colorless oil, [CY@ +46". The eims showed 
a molecular peak at mlz 430. The molecu- 
lar ion peak was very weak, as in the case 
of manoalide, and was accompanied by a 
relatively intense [M-l8}+peak due to 
the loss ofH20. These data together with 
13C-nmr data suggested the molecular 
1 
¿ 
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formula of C25H3406r which was con- 
firmed b Y hr fabms (mlz 453.2244, 
EM+ Na} ,A 0.9 mmu). Theuvspecrrum 
disclosed amaximum at 244 nm (E 7800) 
attributed to the y-hyroxybutenolide ter- 
minus. The ir spectrum exhibited bands 
at 3580,1790 (sh), and 1762 cm-l, typi- 
cal of  a y-hydroxybutenolide, to ether 
with an absorption at 1649 cm4 sup- 
porting the presence of an a,ß-unsatur- 
ated ketone. The "C-nmr (CDCI,) sig- 
nals of 1 (Table 1) and 4 were very similar 
to those assigned to the C,-CI3 region of 
manoalide, with, in particular, diagnos- 
tic peaks at 6 98.3 (C-24) and 6 9 1.4 (C- 
25). The spectrum of 1 lacked the signals 
of the cyclohexene part of manoalide. 
Instead, it showed resonances similar to 
those of the cyclohexenone moiety of a 
related sesterterpene 7, previously iso- 
lated from the sponge FascalinopsiJ 
reticu/ata(6). Hence, thespectrumshowed 
the characteristic signals of an a,ß-un- 
saturated ketone at 6 199.5 (C-18), 6 
130.8 (C-15) and 6 165.4 (C-14) and ofa 
deshielded methyl group at 6 11.5 (C-22). 
Thesedatasuggestedstructure 1 for fascio- 
spongide A, which was entirely supported 
by COSY, HMQC and HMBC (see ar- 
rows in the structure of 1) experiments. 
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menu Trio 2000; nmr, Bruker AC 250 ('H- 
and "C-nmrspectra), AM400(2Dspecrra). Uv 
spectra were recorded in MeOH. Cc was per- 
formed using Si gel Merck H 60 and prep. hplc 
over a Waters Delta prep. 3000 apparatus. 
by HMQC helped identify two spin sys- 
tems of two and three CH, units, respec- 
tively, with one CH2 of each adjacent to 
a carbonyl group as deduced from the 
observed chemical shifts (6,2.56, CH,- 
13 and 2.42, CH,-18). The HMBC spec- 
trum (see arrows in the structure of 2) 
allowed unambiguous assignment of the 
position ofthe quarternary carbons in the 
aliphatic chain. Particularly diagnostic 
were the correlations between CH,-23 
andC-12,H-13andC-12,andH-l3and 
H-14, indicating the C-11 to C-14 con- 
nectivity. The cross-peaks H-18/C-19, 
H-l8K-17, H-161C-15, and H - 1 6 ~ - 1 4  
further - , . supported the connectivity chain 
s A [U, B [21 and C [31.* 
3 
Imr Data for Fasciospong 
Position 
L 
6 C  6 H U , H z  
ANIhuLMKrERL\L-The sponge Fasciosorpongia 
sp. (order Dictyoceratida; family Thorectidae) was 
collecred at Récif de Beautemps Beaupré, Ouvéa, 
New Caledonia, under the aegis of the CNRS- 
ORSTOMprogram ''Substances Msrinesd'Inrérêt 
Biologique" (SMIB). The sponge was massive, of 
an irregular, cushion-like shape. Ir has a dark- 
brown conulose, alveolar surface and a yellow 
brown interior. Conules were 2 mm high. The 
primary fibers were cored with sand, slightly 
fasciculous, 100 pm wide, pith 40 pm.  The 
secondary fibers were clear of detritus, numerous 
and 20-50 prn wide. Samples (ref. R1542) were 
identified by Prof. Lévi of the Muséum d'Histoire 
Naturelle de Paris, France and conserved at 
ORSTOM, Nouméa, New Caledonia. 
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Fasciospongide C [3] was related to 
secomanoalide as fasciospongide B is re- 
lated to manoalide. The spectral data 
were in accordance with an a,ß-unsatur- 
ated aldehyde with E-geometry about 
the olefinic double bond, a y-hydroxy- 
butenolidemoietyand an 8-diketone chain. 
Numerous manoalide-type com- 
pounds have been previously isolated, 
but only a few of them contain the 6- 
lactol moiety of manoalide and fascio- 
spongide A [l] and B [Z} or the chain 
tautomer form of this lactol, which is 
present in secomanoalide [51 and 
fasciospongide C 131. Furthermore, 
fasciospongides B and C possess a new 
oxidized variant of the cyclohexene part 
of manoalide. 
The fasciospongides are very minor 
manoalide-type components ofthe sponge 
extract isolated in minute quantities and 
could not be tested in the present study 
for the interesting antiinflammatory ac- 
tivity previously found for this series of 
compounds. 
EXPERIMENTAL 
EXTRACTION AND PURIFICATION.-The 
freeze-dried animal material (50 g) was extracted 
with 80% EcOH (3X0.5 liter) at room tempera- 
ture. After filtration, the pooled solutions were 
concentrated in vacuo to an aqueous suspension, 
which was extracted with CH,Cl,. The organic 
layerwasevapopred rogiveacruderesidue(4.5 g), 
which was subjected to Si gel cc with CH,CI, 
containing increasing concentrations ofMeOH as 
eluent. The fractions eluted wich CH,CI,-MeOH 
(96:4), which showed antibacterial activity (MIC 
ca. 10 pglml toward Sraphy~ococcur aureud, were 
further purified by reversed-phase hplcmelta-pak 
C-18 (100 A, 15 mm), 47x300; MeOH-H,O 
(85:15), (70:30), (6040); flow rate 50 ml/min; ri 
and uv (230 nm) detection] to give [MeOH-H,O 
(85:lS)J manoalide [4] (220 mg), seco-manoalide 
[5] (23 mg) and manoalide monoacetates [6&1 
(32 mg), [MeOH-H,O (7030)l fasciospongide A 
111 (17 mg), [MeOH-H,O (60:40)1 and fascio- 
spongides B [2] (10 mg) and C [31(7 mg). 
~arcioJ~oflgide A [l].-[a]D +46" (c'II 
CHC1,); uv X max 244 (E 7800) nm; ir u max 
(CHCI,) 3580, 1790 (sh), 1762 cm-'; eims mlz 
430 (loo), (Kl), 147412 (60); [M-H,OIC nmr, see Table (101, . 366 (12), 152 
1.67 s 
5.32' 
1 and 2, the data are basec %or compound 
broad  signal d 
QC and HMBC experiments. 
to the presence of a mixture of eDimers at C-25 (and at C-24' for 1 and 2). 
'Forman&de [31, the earlier %-nmr assignment; (1) of 6 33.1 to C-5 and 6 28.5 to C-9 should be 
reversed (7); for seco-manoalide [41, the earlier "C-nmr assignment (2) of6 28.0 CO C-5 should be corrected 
to 635.1. 
%e signal of this CH, gmup could not be assigned. 
T h e  earlier "Gnmr assignments (1,2) for manoalide (6 40.9) and for seco-manoalide (6 35.2) should 
be corrected to 8 26.1 and 6 24.7 respectively. 
... . i. 
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Fasciospongide B [21 was also iso- 
lated as an oil, [a]D 4-54". The cims and 
fabms showed no molecular peak, but 
only an [MH- 18]+ ionat d z 4 3  1. How- 
ever, an [M-H]- peak at m/z 447 was 
obtained using electrospray mass spec- 
trometry (esms) in the negative-ioniza- 
tionmode. In thepositivemode, theesms 
exhibited an [MfNal' ion at m/z 471 
together with a W - l 8 1 +  peak. The 
molecular formula was established as 
C,,H;,O, by hr fabms (mlz 431.2428, 
[M-H,O+H]+, A 0.6 mmu). Ir bands 
at 3580, 1790 (sh) and 1762 cm-' were 
assigned to a y-hydroxybutenolide moi- 
ery. An additional ir band at 1702 cm-' 
indicated the presence ofsaturated carbo- 
nylgroups.The 13C-nmrspectnunshowed 
resonances similar to the CI-CI, region of 
manoalide, and the signals of the cyclo- 
hexene ring were absent as in the case of 
1. The presence of two carbonyls at SC 
209.6 and 215.4 and a MeCO group (Me 
Sc30.0and 6,2.13) in the nmrspectrum 
implied the existence of an open-chain 
dicarbonyl súb-structure, which could be 
derived from an oxidative opening of the 
cyclohexene ring ofmanoalide, thus sug- 
gesting structure 2 for fasciospongide B. 
This structure was fully supported by 2D 
nmr techniques, namely, COSY, HMQC, 
and HMBC. The COSY spectrum aided 
GENERAL EXPERIMENTAL PROCEDURES.- 
Optical rotations a t  20' were taken on a Perkin- 
Elmer 241 polarimeter. Spectra were recorded 
on: uv, Shimadzu UV-161 uv-visible spectro- 
photometer; ir, Nicoler 205 Fc-ir spectrom- 
eter; eims (70 eV), Kraros MS SO; cims, Kratos 
MS 9; fabms, Kratos MS 80; hr  fabms, VG- 
Zab-Seq spectrometer; esms, Fisons Instru- 
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ASP RESEARCH ACHIEVEMENT AWARD 
The American Society of Pharmacognosy selects a recipient for the ASP Research 
Award annually, Candidates must be members of the society who have made outstanding 
contributions to natural product research. The award consists of an honorarium of 
$2,500 and travel expenses to present the award lecture at an annual meeting of the 
society. 
Previous winners of the ASP Research Award are: 
19914. William Pelletier 
1993-A. Ian Scott 
1994-Paul J. Scheuer 
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Institute for Natural Products Research 
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The University of Georgia 
Athens, Georgia 30602-2556 
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CHEMISTRY OF SPONGES, XII. A NEW DIHYDRIC PHENOL FROM 
THE SPONGE FASCIOSPONGIA SP. 
M.R. KERNAN, R.C. CAMBIE,* 
Department of Chemistry, University of Auckland 
and PATRICIA R. BERGQUIST 
Department of Zoology, Unìvwsity of Auckland, Auckland, New Zealand 
Assmcr. -The new 3-methoxydihydric phenol 1 was isolated from the marine sponge 
Fasciospongia sp. 
In a.continuation of our investigation dihydric phenol bearing a hydrocarbon 
of sponges of the order Dictyoceratida chain at C-5. This was indicated by the 
es of signals at 6 6.30 and 6.21, which are 
New mutually coupled (J= 2.7 Hz), and by 
the correlations observed in the COSY spec- 
CH2CIZ extract of the freeze-dried . trum. The signal at 6 6.30 exhibited long 
sponge afforded the dihydric phenol 1. range coupling to the signal due to the 
Compound 1 was assigned a molecular methoxyl group 16 3.83 (s, 3H)]. The 
OH 
14 19 
1 
formula CZ7H4003 from its hrms, which 
showed a molecular ion at mlz 412.301 1. 
The 'H- and 13C-nmr spectra indicated 
the presence of a 1,2-dihydric phenol as 
well as a methoxyl group, four trisubsti- 
tuted double bonds, and five vinyl 
methyl groups. The ir absorptions at 
3400, 1660, and 1605 cm-' were con- 
sistent with the presence of a catechol 
group and of isolated double bonds. A 
two-dimensional 13C-, 'H-nmr chemical 
shift correlation experiment (1) and a 
'H- 'H-COSY spectrum enabled the as- 
signment of most of the protonated car- 
bons. The 'H-nmr spectrum and COSY 
correlations suggested a 3-methoxy- 1,2- 
'For Part XI, see M. Keman, R.C. Cambie, and 
P.R. Bergquist,]. Nat.  Prod., %, 265 (1991). 
signals at 6 6.21 and 6.30, which ap- 
peared as broad doublets, each had long 
range coupling to a signal due to a ben- 
zylic methylene 16 3.30 (d, J = 7  Hz)] 
that was, in turn, coupled to signals due 
ro an olefinic proton {6 5.28 (br t ,  J =  7 
Hz, lH)] and a vinyl methyl group 16 
1.68 (br s, 3H)}. The remainder of the 
1 H- and I3C-nmr spectra of 1 suggested 
a linear diterpene chain terminating in 
an isopropylidene group which required 
the structure shown. The configuration 
of the double bonds in 1 was established 
on the basis of the chemical shifts of the i 
vinyl methyl groups in the I3C-nmr 
spectrum: 6 25.7 (C-4), 23.4 (C-20), 
17.7 (C-19), 16.1 (C-9 or C-14), 16.0 
(C- 14 or C-9). Thus, the configuration 
of the C-2 double bond was assigned as Z 
from the relatively low field signal for C- 
4 ( 2 4 ,  which corresponded well with 
270 J O 1  Journal of Natural Products 
those recorded for &methyl groups in 
related compounds (5-7). The upfield 
shifts of the remaining two vinyl methyl 
groups, other than those of the isopro- 
pylidene group, allow assignment of an 
E configuration to the double bonds at 
C-7 and C- 12 (8). 
Polyprenylquinols of the general for- 
mula 2 have been reported from two 
species of the sponge genus Ivcinia 
(Order Dictyoceratida, Family Spon- 
giidae) (9,lO). Although 2 (n= 1) has 
not been isolated from sponges, some 
linear diprenylquinones have been re- 
ported from a tunicate of the genus Ap- 
lidium. (7). The hydroquinone 1 had a 
weak antimicrobial activity and inhi- 
bited the growth of Staphylcoccus aureus 
and Bacillus subtilis at 100 pg/ml. A di- 
terpene containing a ß-substituted furan 
group was also isolated from the sponge 
Fasciospongia sp., but the compound de- 
composed before it could be identified. 
OH 
2 
EXPERIMENTAL 
GENERAL EXPERIMENTAL PROCEDURES.- 
Experimental procedures were as described in 
Part IX (1 1). 
SPONGE.-The genus Fasciospongia, which is 
diagnosed within the Thorectidae by having a fas- 
ciculate skeleton and lacking collagenous matrix 
filaments as in the allied genera lrcinia and Sarro- 
tragus (U), is predominantly temperate Austra- 
lian in distribution. Multiple tubular, globular, 
and fan-shaped or massive growth forms are found 
among the Australian species. The present species 
is by far the largest known, growing to a meter 
high and 14 cm in diameter in the form ofa rhick- 
wailed tube traversed by a long vestibule. This 
growth form is unique wichin Farciospongìu, and 
this report extends the range of che genus to New 
Caledonia for the first time. The sponge was col- 
lected from New Caledonia in 1989, and a vou- 
cher specimen (AUZ-NC- 15) has been deposited 
1 'i 
in the reference collection, Zoology Depanment; 
University of Auckland. 
ISOLATION OF NATURAL PRODUCLS.- 'i 
Freeze-dried Fasrrospongia sp. (27.2 g dry wt) was 
extracted with CH2C12. The crude CH,C12 ex- 
tract was purified by CC on Si gel (0-100% 
EtOAdhexane) to give the hydroquinone 1 (230 
mg, 0.85%) and an unidentified diterpene (123 
mg). 
-- 
HYDROQUINONE ll.-The compound w& 
obtained as an oil: found EM]+ 412.3011, 
C27H4003 requires EM]' 412.2977; ir p mily 
(film) 3400 (br, OH), 1660 (C=C), 1605 cm-1 
(C=C); 'H nmr (CDCI,) 6 6.30 (br d , ~ = 2 . 7  
Hz, H-6'), 6.2 1 (br d,]= 2.7 Hz, H-4'), 5.28 
(br t,J= 7 Hz, H-2), 5.28 (s, OH), 5.11 (m, H- 
5h2.05 (m, 6H), 1.98 (m, 4H), 1.69 (br s, 313,; , 
1.68 (br s, Me-4), 1.58 (br s, 9H); I3C &. 
(CDCI,) 6 148.5 (s, C-1', C-2'1, 146.7 (s, C-37, 
137.10), 136.6(s), 135.0(s), 131.3(s), 127.7. 
(s, C-S'), 124.4 (d), 124.1 (d, ZC), 121.7 (d, Ci.'.': 
2), 107.4 (d, C-4'), 97.2 (d, C-67, 56.0 (q, :':. 
OMe),39.7(t,C-6,C-ll,C-16),27.8(t,C-1),'.: 
, .  
7, -12, -lï'), 4.71 (s, OH), 3.83 (s, 3'-0Me), 
3 .30(d,J=7Hz,  H-l) ,Z. lO(q,J=6Hz,H.  
. 
26.7(t,C-10, 151, 26.6(t, C-S), 25.7(q, 
23.4 (9, C-201, 17.7 (4, C-19), 16.1 (q, 
C-14, 16.0 (4, C-14 or C-9); ms m/z 412 (20 
basepeak), 191(15), 153(30), 69(100),41( 
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